NEC

NEC Electronics Inc.

pPD7500x/75P008

General-Purpose 4-Bit Microcomputers

With Multiple 1/0s

Description

The uPD7500x/75P008 is a family of single-chip CMOS
microcomputers containing CPU, ROM, RAM, I/O ports,
several timer/counters, vectored interrupts, subsystem
clock, and serial interface.

The instruction set allows the user to manipulate RAM
data and I/O ports in 1-, 4, and 8-bit units. The devices
are ideally suited for controliing VCRs, telephones, and
meters.

Both EPROM and OTP versions are available. See order-
ing information.

Features

3 103 instructions
— Bit manipulation
-——4-bit and 8-bit transfer
— 1-byte relative branch
— GET instruction, to convert one 2-byte or two
1-byte instructions into a single 1-byte
instruction

O Fast execution time (@ 4.19 MHz)

— High-speed cycle: 0.95us

— Lower-volitage cycles: 1.91 and 15.3 us
B Program ROM

— uPD75004: 4096 bytes

— uPD75006: 6016 bytes

— uPD75008/P008; 8064 bytes

C 512 x 4 bits of RAM
— Allows operation on 1, 4, or 8 bits

O Bit sequential buffer
— 16-bit, bit manipulation memory

O Eight 4-bit registers

o Accumulators
— 1-bit (CY)
—4-bit (A)
— 8-bit (XA)
T 26 1/0 lines
— 8 N-channel open drain; can withstand 10V
— 18 outputs directly drive LEDs
(lsink = 15 mMA rms)

O One external event input

C Three timers
— 8-bit basic interval timer
— 8-bit timer/event counter
— 14-bit watch timer

50198

]

8-bit serial interface

— SBI mode

— 2- or 3-wire mode: data transfer can be full
duplex or receive only, and can be MSB or LSB
first

O Vectored interrupts

— Three external interrupts

— Three internal interrupts

— Nine inputs which each generate one interrupt
request

T Eight input-only lines

Standby modes
— HALT mode: stops CPU only
— STOP mode: stops main system clock

0 Mask option pull-up resistors for ports 4 and 5
© Operates with oscillator or ceramic resonator
C
[w]

o

> CMOS operation with Vpp from2.7t0 6.0V

Power consumption @ 5 V and 4.19 MHz
— Normal mode: 25 mA typical

— HALT mode: 0.5 mA typical

— STOP mode: 0.5 uA typical

C Programmable version:

— uPD75P008 OTP

Ordering Information
Part Number Package Type ROM
HPD75004C U0 42-pin plastic SDIP Mask ROM
HPD75004G B-oox-3B4 44.-pin plastic QFP Mask ROM
HPD75006C U-xxx 42-pin plastic SDIP Mask ROM
HPD75006G B-xxx-3B4 44.pin plastic QFP Mask ROM
HPD75008C U-x0xx 42.pin plastic SDIP Mask ROM
HPD75008G B-xocx-3B4 44-pin plastic QFP Mask ROM
HPD75P008CU 42-pin piastic SDIP OTP
pPD75P008GB-3B4 44.-pin plastic QFP oTP
Notes:
(1) »xx indicates ROM code suffix
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Pin Configurations

42-Pin Plastic SDIP 44-Pin Plastic QFP
xT1 1 VQ:VSS E§ 33 E‘:Egg
X2 O 2 « B Pag PSS 85 Pr Mg
RESET [] 3 40 1 pa, aaadce>2aaa 2
x1 Qs [ pap oo oo o nan
P33 ] & 37 B P5, P7yRS [ 2 32|73 Poy/iNT4
P07 36 1 PS, P7yKRa ] 3 31 |3 po, /5K
P3, e 35 1 PSy PeyiR3 O] 4 30 [ Po,/SOrSBO
P3 O 34 1 Psy Peyxre 5 29 11 poyrsuses
P8, 4 10 33 I3 Peg/KRO Pes/KR1 O] 6 280 pg,
,:ou 1" 32:P61/KR1 Pﬁon(m:7 27:%1
SVSB1/PO,; [ 12 31 [J PeyKR2 psal]e 28 [1 Py
SOrsBo/Po, [ 13 30 [J P6y/KR3 ps2C 9 25 s,
m1g ‘; 293"0"("; ps1 10 2a0 p3y
1 28 p7,KR
o1y 0 16 22| prywes PP s ezwereegs @™
e, Qi D e e
NT1P1, ] 18 25 3 p2yPTO0 Zaddd P RxE*™
INTo/P1, [ 19 243 p2, =4
NC (Vpp) (] 20 22 0 e2yPeL
VDDE 21 22 0 P2,/BUZ Note:VppismeprogramnﬁngpininmeTSPpoaand::houldbe
connected 1o Vpp. 1t is not connected in the mask ROM ports.
S3RD-EI64A

Note : Vpp 15 the programming pin in the 75P008 and should be

connected 1o Vpp. ltis not connected in the mask ROM ports.

SIRD-EIEIA
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uPD7500x/75P008

Pin Identification

Symbol Function
NC (Vpp) No connection
(programming voltage for xPD75P008
POo/INT4 Port 0 input; interrupt 4
P04/5CK Port 0 input; serial clock
PO,/SO/SBO Port 0 input; serial out; serial intertace
P04/S1/SB1 Port 0 input; serial in; serial interface
P1pINTO Port 1 input; interrupt 0
P14ANT1 Port 1 input, interrupt 1
P1o/INT2 Port 1 input, interrupt 2
P13/TIO Port 1 input; timer O input
P2o/PTOO Port 2 I/O; timer/event counter output
P2, Port 2 YO
P2,/PCL Port 2 I/O; clock output
P24/BUZ Port 2 I/O; buzzer output
P3¢-P33 Port 3 11O
Pag-Pag Port 4 /O
P50-P55 Port 5 I/O
P6o/KRO Port 6 I/O; key scan input 0
P6¢/KR1 Port 6 1/O; key scan input 1
P6o/KR2 Port 6 I/O; key scan input 2
P63/KR3 Port 6 I/O; key scan input 3
P7o/KR4 Port 7 I/0; key scan input 4
P74/KR5 Port 7 1/O; key scan input 5
P75/KRE Port 7 I/O: key scan input 6
P73/KR7 Port 7 I/O; key scan input 7
P8P8, Port 8 I/O
RESET Reset input
Vop Positive power supply
Vss Ground
X1, X2 Main clock inputs
XT1, XT2 Subsystern clock inputs

PIN FUNCTIONS

P0g-P05, INT4, SCK, SO/SBO, SI/SB1
(Port O, Interrupt 4, Serial Interface)

These pins can be used as 4-bit input port 0. POg can
also be used for vectored interrupt 4, which interrupts on
either the leading edge or the trailing edge of the signal.
P04-P02 may also be used for the serial interface in the
SBI, 2-wire or 3-wire mode. Sl is the serial input, SO isthe
serial output, and SCK is the serial clock. Reset causes
these pins to default to the port 0 input mode.

P19-P13, INTO-INT2, TI0 (Port 1, Edge-Triggered
Interrupts, Timer Input)

These pins can be used as 4-bit input port 1. P1gand P14
can also be used for edge-triggered interrupts INTO and
INT1. P15 can be used for INT2, which is also an
edge-triggered input, but one which generates an inter-
rupt request and does not cause an interrupt. P13 can be
used as an input clock to the timer/fevent counter to
count external events. Reset causes these pins to de-
fault to the port 1 input mode.

P25-P25, PTOg, PCL, BUZ (Port 2, Timer/Event
Counter, Clock, or Buzzer Output)

These pins can be used as 4-bit I/O port 2. When used as
an output the data is latched. When used as an input port
the port outputs are three-state. P24 can also be used as
the output of the timer/event counter flip flop (TOUT);
P2, can be used as the output for the clock generator
(PCL); and P23 can be used to output square waves for a
buzzer. Reset causes these pins to default to the port 2
input mode.

P3,-P33 (Port 3)

These pins are used for I/O port 3. Each bit in this port
can be independently programmed to be either an input
or an output. This port has latched outputs, and can
directly drive LEDs. A reset signal causes this port to
default to the input mode.

P4g-P43, P5¢-P53 (Ports 4 and 5)

Port 4 and 5 are 4-bit I/O ports which can be combined
together to function as a single 8-bit port. They have
latched outputs. Port 4 will directly drive LEDs. Outputs
are N-channel open drain, and can withstand up to 10
volts; pull-up resistor mask options are available for
these ports. A reset signal causes these ports to default
to the input mode.

P6q-P63, P7o-P73, KRO-KRT (Ports 6, 7, and Edge
Detection)

Ports 6 and 7 are 4-bit I/O ports with latched outputs.
Each pin of port 6 can be independently programmed to
be either an input or an output, while port 7 can be
programmed to be either all inputs or all outputs. Ports 6
and 7 can be paired together to function as one 8-bit
port. Alternately, these pins may be used to detect the
falling edge of inputs KR0-KR3 (port 6) and KR4-KR7
(port 7). A reset signal causes these ports to default to
the input mode.

4-5



pPD7500x/75P008

NEC

P8y-P84 (Port 8)

Port 8 is a 2-bit 1/O port. Outputs are latched. A reset
signal causes this port to default to the input mode.

NC/Vpp (No Connection/Programming Pin)

This pin may be left unconnected when using the
pPD7500x. When using the programmable devices, this
pin is used to input the programming voltage during the
EPROM write/verify cycles. During normal operation of
the programmable device, this pin should be tied to Vpp.

X1, X2 (Main System Clock Inputs)

These pins are the main system clock inputs. The clock
can be either a ceramic resonator or a crystal; an
external logic signal may aiso be used.

Block Diagram

XT1, XT2 (Subsystem Clock Inputs)

These pins are the subsystem clock inputs. The clock
can be either a ceramic resonator or a crystal; an
external logic signal may also be used.

RESET (Reset)

This is the reset input, and it is active low.

Vpp (Power Supply)
The system positive power supply pin.

Vgs (Ground)

System ground.

Basic -
interval [ K Porto K & 1 POp-PO3
Timer
A 4
Port 1 4 | P1y-Pt
Counter | CY
K M Port2 K2 > P2y-P23
Tio/P13 ©—=1Timer/Event o ::> %
PTO0P2g ow—{ Counter o -
K> 3 K 4 -P33
v INTTO Bank O
Q Ports K 4 > Pag-Pdg
Program
Watch Memory
BUZP2g cem] WO o (RN Genera o C> Pons K'Z) PSgPSs
4096 x 8 Bits —_—— e ]
7 (LPD75004) K] Pons K3 peores
INTW 6016 x 8 Bits :> Eam:
(KPD75006) | Control Dath Mermory KD poa7 K2 Prop75
8064 x 8 Bits 512x48is
SVSB1/P0g Cus-d Clocked
(»PD75008/ P8n-PB
SOsB0PO; owel  Sena K 75P008) K Pons K2 Peg-pe,
= intertace
SCK/PO, O
INTCS! U
] l
INTO/P1g O—e ,
INT1/P1, Ot w2
INT2/P15 o~—&1 interrupt O ?
INTa/Pog o—ad CONTO! System Clock
PE/KRO- oo | S Seneranx | smndby o cpy cio
PSYKRI Conwol | D™eer Control
Sub Main
PI/KR4-
P73/KR7 B i I l I l I 1 1
Sequential Q —
Butter{16) || PCLP2, XTI XT2 X1 X2 Vop Vss RESET
&3YL-57328
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uPD7500x/75P008
Product Comparison
item pPD75004 sPD75006 pPD75008 pPD75P008CU/GB
Program memory Mask ROM Mask ROM Mask ROM oTP
O00H-FFFH 0000H-177FH O000H-1F7FH 0000R-1F7FH
4086 x 8 bits 6016 x 8 bits 8064 x 8 bits 8064 x 8 bits
Data memory 512 x 4 bits 512 x 4 bits 512 x 4 bits 512 x 4 bits
Bank 0: 256 x 4 Bank 0: 256 x 4 Bank 0: 256 x 4 Bank O: 256 x 4
Bank 1: 256 x 4 Bank 1: 256 x 4 Bank 1: 256 x 4 Bank 1: 256 x 4
3-byte branch instruction None Provided Provided Provided
Other instructions Provided Provided Provided Provided
Program counter 12 bits 13 bits 13 bits 13 bits
Pull-up resistor, Can be specitfied by software
ports 0-3; 6-8
Pull-up resistor, Mask option Mask option Mask option Not provided
ports 4,5
Operating voltage range 27060V 27to 60V 27060V S5V=5%
Package 42-pin plastic shrink DIP 42-pin plastic shrink DIP
44-pin plastic QFP (bent) 44-pin plastic QFP {bent)
ELECTRICAL SPECIFICATIONS Capacitance

Absolute Maximum Ratings

Tp = 25°C; Vpp = OV

Parameter Symbol Min

Max Unit Conditions

Ta = 25°C
input CiN pF = 1 MHz;

| X ~-03to +70V

Supply voltage. Voo 3 ° capacitance all unmeasured pins
i X PD7! | 0D3to +135V

Programming voltage, Vpp (uPD75P008 only) o +13 Output Cour oF returnecl to ground
Input voitage, Vg -03toVpp + 0.3V capacitance
input voltage, Vg2 —03to11V o Cio pF
(Ports 4 and 5 with open drain) capacitance

Qutput voltage, Vo

-0.3to Vpp + 073 v

High-level output cutrent, oy
Single pins

-0 mA

All pins

=30 mA

Low-level output current, igy (Note 1)

Ports 0, 3-5 (one port pin)

30 mA peak, 15 mA rms

All ports except 0, 3-5

20 mA peak, 10 mA rms

Total of ports 0, 3-5, 8

160 mA peak, 120 mA ms

Total of ports 2, 6, 7

66 mA peak, 33 mA rms

Storage temperature, TsTg -65to +150°C
Operating temperature, Topt (nRPD7500x) -40 to +85°C_
Operating temperature, Topt (#PD75P008 only) ~-10to +70°C

Exposure to Absolute Maximum Ratings for extended periods may
atfect device reliability; exceeding the ratings could cause permanent
damage.

Notes:

(1) Effective value = Peak vaiue x (Duty}?
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Main System Clock Oscillator Characteristics
uPD7500x: Tp = -40to +85°C, Vpp = 2710 6.0V
kPD75P008: T = -1010 +70°C, Vpp = 451055V

Oscillator Parameter Symbol Min Typ Max Unit Conditions
Ceramic resonator Oscillation frequency (Note 1) o 1.0 50 MHz After Vpp feaches the rinimum
(Figure 14) Oscillation stabilization time (Note 2) a(Noted) ms OScillatoroperating voltage range.
Crystal resonator  Oscillation frequency (Note 1) tyx 1.0 419 5.0 MHz
Figure 14) Oscillation stabilization time (Note 2) 10 (Notes 3,4) ms
30 (Notes 3,5) ms
External clock X1 input frequency {Note 1) xx 1.0 5.0 MHz
(Figure 1B) © " .
X1 input low- and high-level width e txe 100 500 ns
Notes:
(1) The oscillation frequency and X1 input frequency are included (3) Values shown are for .me 'recommended resonators. Yalues for
only to show the characteristics of the oscillators. Refer to the AC resonators not shown in this data sheet should be obtained from
Characteristics table for actual instruction execution times. the manutacturer's specification sheets.

(@ The oscillation stabilization time is the time required for the (4} Vpp = 4.51t0 6.0V for 7500x or 4.5 to 5.5 V for PD75P008.
oscillator to stabilize after voltage is applied or the STOP mode is (5) For gPD7500x only at Vpp = 27 - 6.0V
released.

Subsystem Clock Oscillator Characteristics
pPD7500x: Ty = —40 10 +85°C; Vpp = 2.7t0 6.0V
pPD75P008: Ty = -10t6 +70°C; Vpp = 45t0 55V

Oscillator Parameter Symbol Min Typ Max Unit Conditions
Crystal resonator  Oscillation frequency fxr 32 32768 35 kHz
(Figure 24) Oscillation stabilization time 1.0 2 s  See note 4 under Main Systern
Oscillator Characteristics
2 s  See note 5 under Main System Oscillator
Characteristics
External clock XT1 input frequency fxr 32 100 kHz
(Figure 25) XT1 input low- and high-level width  tyr . b, 5 15 us
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Recommended Oscillator Circuit Constants (For 7500x only)

Main system clock = Ceramic; T, = —40to +85°C

Oscillation Voltage

Part Number Frequency C1 C2
Manufacturer (Note 1) (MH2) {pF) (pF) Min (V) Max (V)
Murata CSA x.oMK 1.0-1.99 30 30 27 6.0
CSA xoMG083 2.0-2.44 30 30 27 6.0
CST xoMG093 2.0-2.44 (Note 2) (Note 2) 2.7 6.0
CSA x0MGU 2.45-5.0 30 30 2.7 €.0
CST xooMGU 2.45-5.0 {Note 2) (Note 2) 2.7 6.0
CSA xo0MG 2.0-58.0 30 30 3.0 6.0
CST xo0dMG 2.0-5.0 (Note 2) (Note 2) 3.0 6.0
Kyocera KBR 1000+ 1.0 100 100 2.7 6.0
KBR 2.0MS 20 47 47 27 6.0
KBR 4.0MS 40 33 33 27 6.0
KBR 5.0M 5.0 33 33 3.0 6.0
Notes:

(1) x.xx indicates frequency.

(2) C1and C2 not required; they are in the oscillator.

Figure 1. Main System Clock Configurations

Figure 2. Subsystem Clock Configurations

A. Ceramic/Crystal Resonator

LT
=

X1

B. External Clock

HPD74HCU04

X1

to System ground (Vgg ).

Note: When the input is an external clock, the stop mode
canno! be set because the X1 pin 1S connected

A. Crystal Resonator

B. External Clock

—l>0———-—-XT1

Open — XT2

Note : For 75P008, C3 = 22 pf and C4 = 33 pt

XT2

SIRD-64444
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Recommended Oscillator Circuit Constants (For 7500x only)
Main system clock = Crystal; T, = -20to +70°C

Oscillation Voltage

Frequency C1 (Note 1) c2
Manufacturer Part Number (MH2) (pF) (pF) Min (V) Max (V)
Kinseki HC-6U 1.0-2.0 20 22 27 6.0
HC-18U, HC-43/U, HC-49/U 2.0-5.0 20 22 27 6.0
Notes:
(1) Keep C1 between 15 and 33 pF when adjusting the osciliation
frequency.
Recommended Oscillator Circuit Constants (For 7500x only)
Subsystem clock = Crystal T, = ~10 to +60°C
Frequency C3 (Note 1) Ca Oscillation Voltage
Manufacturer Part Number (MHz) (pF) (pF) Min (V) Max (V)
Kinseki P-3 32.768 18 8 27 6.0
Notes:
(1) Keep C3 between 10 and 33 pF when adjusting the oscillation
frequency.

DC Characteristics
pPD7800x: To = —40t0 +85°C, Vpp = 270 B0V
pPD75P008: Ty = -10to +70°C, Vpp = 45t0 55V
Parameter Symbol Min Typ Max Unit  Conditions
High-level input vottage ViH1 0.7Vpp Vop v Ports 2, 3, 8

VIHZ 0.8Vpp Voo v Ports 0, 1, 6, 7, and RESET

ViHa 0.7Vpp Voo A Ports 4 and 5; built-in pull-up resistor

0.7Vpp 10 \' Ports 4 and 5 with open drain

Ving Vpp-05 Vbp \ X1, X2, XT1
Low-level input voltage ViL1 0 0.3Vpp v Ports 2, 3,4,5, 8

ViL2 0 02Vpp ' Ports 0, 1,6, 7; RESET

ViLa o 0.4 \' X1, X2, XT1
High-level output voltage Vow1 Vpp-1.0 A Ports 0,2,3,6,7, 8, lon = -1 mA

{Note 1)

Vou2 Vpg-05 V  Ports0,2,3,6,7, 8 Vpp = 2710 60V;

(Note 2) loy = -100 A

Low-level output voltage VoL1 0.4 2.0 v Ports 4 and §; (Note 1); lg = 1S mA;
0.6 2.0 V  Port 3; (Note 1); Ig = 15 mA
0.4 Vv Ports 0, 2-8; (Note 1); io. = 1.6 mA
05 v Ports 0, 2-8; Vpp = 4.510 6.0 V; g = 400 pA
{Note 2)
VoLz 0.2vVpp Vv SBO, 1 open drain; pull-up resistance = 1k
{Note 1)

0.2Vpp A SBO, 1 open drain; Vpp = 27106.0V;

{Note 2) puli-up resistance = Sk
High-level input leakage current I |44 3 A All except X1, X2, and XT1; Viy = Vpp
LiH2 20 BA X1, X2 and XT1; Viy = Vpp
ILiHa 20 pA  Ports 4, 5 with open drain; Viy = 10V
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DC Characteristics (cont)

Parameter Symbol Min Typ Max Unit  Conditions
Low-leve! input leakage current Ly -3 sA All except X1, X2, and XT1; Vy, = 0V
|L|L2 =20 ﬂA X‘l. X2. and XT1. VlN =0V
High-levei output leakage Lot 3 pA All except ports 4 and 5 with open drain;
current Vour = Vpp
iLoH2 20 kA Ports 4 and § with open drain; Vot = 10V
Low-level output leakage lLoL -3 pA Vour =0V
current
Built-in pull-up resistor Ry 15 40 80 k2 Ports 0-3, 6-8 (except POg); iy = O V:
Vpp = 5.0V = 10%
30 300 k2 Ports 0-3, 6-8 (except POg); iy = O V;
{Note 2) (Note 2) Vpp = 3.0V = 10%
RLZ 15 40 70 k2 Ports 4, 5; Vouyt = Vpp -2.0V;
{Note 2) Vpp = 50V = 10%
10 60 k2  Ports 4,5 Vour = Vpp -20 V;
Vpp = 3.0V = 10%
Supply current ipp1 {Note 2) 25 8.0 mA Vpp = 5.0 V = 10% (Notes 4, 6)
(Note 3) (Note 2) 0.35 1.2 mA Vpp = 3.0 V = 10% (Notes 4, 7)
(Note 8) 5 15 mA Vpp = 5V =10%; (Notes 4, 6)
lop2 500 1500 BA HALT mode; Vpp = 5V = 10% (Note 4)
(Note2) 150 450 pA HALT mode; Vpp = 3V = 10%
lopa {Notes 30 90 uA Vpp = 3V = 10%
2,5)
{Notes 350 1000 uA Vpp = 5§V 210%
5, 8)
ipDa (Notes 5 15 KA HALT mode; Vgp = 3V = 10%
2, 5)
(Notes 35 100 BA HALT mode Vpp = 5V =10%
5, 8)
IDDS 0.5 20 BA STOP mode; XT1 = 0V, VDD =50V = 10%
(Note 2) 0.1 10 BA STOP mode; XT1 = 0V, Vpp = 3.0V = 10%
{Note2) 0.1 5 pA  STOP mode; XT1 = 0V, Vpp = 3.0 V = 10%;
Ty = 25°C
Notes:

(1) Vpp = 4.510 6.0 V for 7500x and Vpp = 4.510 5.5 V for 75P008.

(2) For 7500x only.

(3) Does not include pull-up resistor current.
(4) 4.19 MHz crystal oscillator; C1 = C2 = 22 pF.

(5) 32.768 kHz crystal oscillatot

{6) Wnen operated in the high-speed mode with the processor clock
control register (PCC) set to 0011.

(7) Wnhen operated in the low-speed mode with the PCC set to 0000.
(8) For 75P008 only.
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DC Characteristics

Power Supply Current Ipp (LA) Typlcal

1000

100

10

Ipp vs Vpp (Crystal Oscillator at 4.19 MHz)

—

——
[CTa=25°C

Main System Clock -

L~

—_

High-speed mode 1
PCC~0011

A

——_

I
Middle-Speed mode—p-]
PCC=0010

)

7

Low-speed mode /|
PCC=0000

e

-
i ock
HALT mode/

Operabon

mod
W4

[~ 9% Main system ciock in STOP mode.

I N N B

4} 1 2 3 4

5
Power Supply Voitage Vpp (V)

xT1 xr2]

T X@l
32.768 330 kD
0

oF >

20 pF 18 pF 18 18 pF
T T vl

X1 x2
Xtal
419
0

83AD-8447A

g

8

8

g

Power Supply Current Inpy (pA) Typica)

Ipp vs Vpp (Ceramic Oscillator at 4.19 MHz)

Tp=25C

Main System Clock

\
)

High-speed mode  _b~"_~]

Pcc-ooné

-~ o

-

V-

\\]‘\

P P

|- Middie-speed mode, ]

i

7
r_ PCCx0010 -

-
//
! I
| S— - /
Low-speec mode. /

Subsystem Clock

HALT lmode-/

N

Operaton

Z

Z
- 4
Z

HALT

mode-

*

% Main system dock in STOP mode.

T

0 1 2 3 4 S 6 7

Power Supply Voltage Vpp (V}

xT1 xT2]
Xt
32768 S 330 k2
o

> 18 pF

18 pF
-L:VD[)

| x

1 X2

Cer. Osc.

CSA 4.19
lﬁu

SODFTSODFT

Note: Values of ipp are about 10%
larger using a ceramic osailiator
as compared [0 a crystal oscilialor.
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DC Characteristics (cont)

ipp vs Vpp (Ceramic Oscillator at 2.00 MHz) Ilppvsfxx (VDp=5V)
3
FTa=25°C Tp=25°C |
5000 Main System Clock - X1 X2 | -
High-speed mode /// i
PCCm0011 —
1000 Middle-speed rzme:é/ / ]
PCC=0010=—{— 2T
g 500 Z S High-speed moce
= L Pz 2 PCC=0011
p A L~
< [ Low-5peed mode?*
2 peceo000__| E
8 [ /, Subsystem Clock s
:c. HALT mode / = Middle-speec rmode™]
g 100 zlz < PCC=0010
3 = g =
- /=)
.E % Z. // = / L~
>
[ 7]
g Operation moce /] pd ; / ,/
*

o

/] Low-speed mode.
10 — / PCC=0000
,l et
5 HALT mode —____.__-___——-"
* Main System Clock —
I -4
% Main system clock in STOP mode. g HALT moce__ g
o o
N I P
] 1 2 3 4 5 6 7 4] 1 2 3 4 S
Power Supply Voitage Vpp (V) fxx (MHZ)
| xs x2 xt1 x12| ippvs ixx (Vpp=3V)
Cer. Osc. Xal
CSA 2.00 32.768 330 kQ 05 ]
MG 093 KHz Ta=25C
0 0 X1 X2
SODF.T.QODFT .I.‘lapFJ.‘prF Y Y

» VDD 0.4 / /
High-speed mode
PCCe0011

03

g
=
- / - /
< Middie-speed mode
E PCC=0010 _—
=] 1 /
o 02
Low-speed mode
PCC«0000
0.1 | Main System Clock ——]
- e -1
HALT mode i
o
2
0 1 2 3 4 5
1xx (MHZ)
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DC Characteristics (cont)

lo| (MA) Typlcal
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DC Characteristics (cont)

puPD7500x/75P008
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AC Characteristics
nPD7500x: TA = =40 to +85°C, VDD =27t060V
pPD75P008: Ty = -10to +70°C, Vpp = 451055V

Parameter Symbol Min Typ Max Unit Conditions
Cycle time tey 0.95 64 us Main system clock (Note 2)
(Note 1) 3.8 (Note 3) 64 ps Main system clock; Vpp = 27 t0 6.0 V-
114 122 125 us Subsystem clock
TI0 input frequency n 0 1 MHz (Note 2)
o (Note 3) 275 kHz Vpp = 27t0 6.0V
TIO input low- and high-level width tis t 0.48 s (Note 2)
1.8 {Note 3) us Vpp = 27t0 60V
Interrupt inputs UNTH UNTL (Note 4) us INTO
low- and high-level width 10 s INT1, INT2, INT4
10 us KR0O-KR7
RESET low-level wigth trsL 10 s
Notes:
(1) Cycle time (minimum instruction execution time) is determined (4 2icy or 128/, depending on the setting of the interrupt mode
by the frequency of the oscillator connected to the microcom- register (IMO).

puter, system clock control register (SCC), and the processor
clock control (PCC).

(2) VDD = 4.51t0 6.0 V for 7500x and VDD = 4,510 5.5 V for 75P008.
(3) For 7500x oniy.
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Figure 3. Guaranteed Operating Range
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Serial Transfer Operation

2-line/3-line Serial /O mode (SCK...internal clock output)
pPD7500x: T = -40to +85°C, Vpp = 27t0 6.0V
pPD75P008: Tp = ~10to +70°C, Vpp = 45t 55V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time eyt 1600 ns {Note 1)
3800 (Note 2) ns Vpp = 271060V

STK low- and high-level width e 10 WKH1 C.Stcy—50 ns (Note 1)

0.5t v—150 (Note 2) ns Vpp = 271060V
Sl vs. 3CK * setup time tsix 150 ns
$1 vs. SCTK T hold time tksh 400 ns
STK ! — SO output delay time &«s01 250 ns {Note 1)
(Note 3) (Note 2) 1000 ns Vop = 271060 V

Serial Transfer Operation

2-line/3-line Serial IO mode (SCK...external clock output)
nPD7500x: Tp = —40to +85°C, Vpp = 2710 6.0V
uPD75P008: Ty = -10to +70°C, Vpp = 45t0 55V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time ey? 800 ns (Note 1)

3200 (Note 2) ns Vpp = 27t0 60V
SCK low- and high-evel width txL 2. WH2 400 ns {Note 1)

1600 {Note 2) ns Vpp = 271060V
Sl vs. SCK 1 setup time tsik2 100 ns
Si vs. SCK 1 hold time tysiz 400 ns
SCK < ~ SO output delay time txso2 300 ns {Note 1)
(Note 3) (Note 2) 1000 ns Vpp = 2710 6.0 V
Notes:

(1) Vpp = 4.5t0 6.0V for 7500x and Vpp = 4.5 to 5.5 V for 75P008.
{2) For 7500x only.

{3) The rising edge of the output delay time must be less than 600 ns.
For example, if SBO and SB1 are pulled up with 5 k2 resistors, the
total capacitance of the serial bus line must be no greater than
120 pF.
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SBIl Mode

SCK...internal clock output {master)

uPD7500x: T = -40to +85°C, Vpp = 2710 6.0 V
xPD75P008: Tp = ~10t0 +70°C, Vpp = 451055V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time tkeys 1600 ns {Note 1)
3800 (Note 2) ns Vpp = 2710 6.0V
BTK low- and high-level width kL3, 0.5icy3-50 ns {Note 1)
k3 0.5tcys-150 (Note 2) ns Vpp = 2710 6.0V
SBO, SB1 vs. SCK 7 setup time tsika 150 ns
SB0. SB1 vs. STK 1 hold time tksia 0.51cys3 ns
SCK { — SBO, SB1 output delay time tvsos 0 250 ns (Note 1)
0 {Note 2) 1000 ns Vpp = 27t0 6.0V
SCK 1~ SBO, SB1 4 ixsg eys ns
SBo, SB1 4 - 5CK !¢ tsK eys ns
SBO, SB1 low-level width tseL txcys ns
SBO, SB1 high-evel width tsgH tkcys ns
SBi Mode

SCK...external clock output (slave)
pPD7500x: Ty = —40to +85°C, Vpp = 27t0 60V
pPD75P008: Tp = ~101t0 +70°C, Vpp = 4.5t055V

Parameter Symbol Min Typ Max Unit Conditions
SCK cycle time 1% 7] 800 ns {Note 1)
3200 (Note 2) ns Vop = 271060V
BCK low and high level width L4 400 ns {Note 1)
kHa 1600 (Note 2) ns Vop = 2710 6.0V
SBO0. SB1 vs. SCK 7 setup time tsika 100 ns
SBO0, SB1 vs. 3TK 1 hold time tKSw 0.5tcvs ns
SCK 4 — SBO, SB1 output delay time kS04 ¢} 300 ns (Note 1)
0 (Note 2) 1000 ns Vpp = 2710 6.0V
SCKT—$BO, SB1 4 kss tCya ns
SBO, SB1 L~ 3CK ! tsaK weya ns
SBO, SB1 low-level width tgpL ey ns
SB0, SB1 high-level width tsgH txcya ns
Notes:

(1) Vpp = 4.510 6.0 V for 7500x and Vpp = 4.510 5.5V for 75P008.
(2) For 7500x only.
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Data Memory STOP Mode Low Voltage Data Retention Characteristics
pPD7500x: Ty = —40to +85°C
uPD75P008: T = -10t0 +70°C

Parameter Symbol Min Typ Max Unit Conditions

Data retention voltage Vooor 20 {Note 1) v

Data retention current (Note 2) Iopor 01 10 BA Vppopr = 20V

Release signal SET time tsreL 0 BS

Oscillation stabilization time (Note 3) twAT 217 s Release by RESET input

(Note 3) ms Release by interrupt request

Notes:

(1) Max = 6.0 V for 7500 and 5.5 V for 75P008. BTM3 BTM2 BTM1t BTMO  WAIT time (f = 4.19 MH2)

(2) Pult-up resistor <_:urren?. compafator circuit current, and power- _ 0 0 0 22°ffxx {approx 250 ms)
on-reset current is not included in this table. - 0 1 1 2174 (approx 31.3 ms)

(3) Oscillation stabilization WAIT time is the time during which the  — 1 0 1 25/ (approx 7.82 ms)
CPU is stopped to prevent unstable operation when the oscilla- - 1 1 1 213”’0‘ (approx 1.95 ms)
tion is started. WAIT time depends on the resonator vendor's
specifications. The wait time generated by the chip should be =
vendor's spec and the setting of the basic interval timer mode
register (BTM) according to the following table:

DC Programming Characteristics (For 75P008 only)

Ta = 25 =5°C; Vpp = 6.0 =025V, Vpp = 125 *x0.3V; Vgg = 0V

Parameter Symbol Min Typ Max Unit Conditions

High-level input voltage Vi1 0.7vpp Voo v All except X1, X2

ViHz2 Vpp-0.-5 Voo \% X1, X2
Low-level input voltage ViLs o] 0.3Vpp Vv All except X1, X2
ViLz o] 04 v X1, X2

input leakage current ) 10 pA ViN = VjLor Vig

High-level output voltage Von Vpp-1.0 v log = ~1MA

Low-level output voltage VoL 0.4 \'% loL = 1.6 mA

Vpp supply current lop 30 mA

Vpp supply current lpp 30 mA MDO = Vii; MDY = Vi

Notes:

(1) Vpp must not exceed +13.5V, including over shoot.

(2) Vpp must be applied before Vpp and is turned off after Vpp is
removed.
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pPD7500x/75P008
AC Programming Characteristics (For 75P008 only)
Toa=25=25%C;Vpp = 60=025V;Vpp = 125 =03V, Vgg =0V
Parameter Symbol {Note 1) Min Max Unit Conditions
Address setup time (Note 2) tas tas 2 1S
MD1 to MDO ! setup tmis toes 2 us
Data to MDD { setup tps tps 2 us
Address hold from MDO T (Note 2) tAH tam 2 ps
Data hold from MDO toH toH 2 us
Data output fioat delay from MDO 7 toF tor 0 130 ns
Vpp setup to MD3 ~ tvps tvps 2 1]
Vpp setup to MD3 1 tvos tves 2 BS
Initialized program pulse width tow tow 0.85 1.05 ms
Additional program pulse width topw topw 0.95 21 ms
MDO setup to MD1 1 tmos tces 2 us
Data output delay from MDO . tov tov 1 BS MDC = MDt = V)
MD1 hold to MDO 7 tM1H toeH us tM1H + tMip = 50 us
MD1 recovery from MDO L tMIR tor 2 BS tMin + tmiR 2 50 us
Program counter reset tpcR 10 Ks
X1 input low- and high-level width Ty It 0.125 us
X1 input frequency fx 4.19 MHz
Initial mode set t 2 [
MD3 setup to MD1 © tmas 2 us
MD3 hoid from MD1 ! tMaH 2 us
MD3 setup to MDO ¢ tMask 2 us During program read cycle
Data delay from address (Note 2) tbAD tacc 2 us
Data output hold from address (Note 2) thAD ton 0 130 ns
MD3 output hold from MDO 7 tMaHR 2 KS
Data output float delay from MD3 torr 2 us

Notes:

(1) These symbois correspond to those of the uPD27C256 EPROM.

(2) The internal address signal is incremented by the rising edge of
the fourth X1 pulse; it is not connected to an external pin.
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Timing Waveforms

AC Timing Measurements Points

(Except X1 and XT1)
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Serial Transfer Timing
Serial YO Mode (3-Line) Serial /0 Mode (2-Line)
Tkeys '
ro— KL o LK1
SCK
ISIK3 tksi

s
si | Input Dam 80,581 >< (
N d
IKSO1—» l-———‘xsoz

SO Ouput Data X

SBI Mode Bus Release Signal Transfer Timing
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SB! Mode Command Signal Transfer Timing
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Interrupt Input Timing

RESET input Timing

tINTL UNTH ["RSL
INT0,1,2,4
KRO-7 RESET
SRDET4TA BIRD-E5604
Data Retention Timing
A. STOP mode is released by RESET input
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|
| HALT moge
55 STOP mode : I
l#———— Daua retention mode ~———a l.—l——q— m‘m
\"
ob T VoDDR
Execution of
STOP instruction
—_ ¢
RESET X ;Z
1
le— 1SREL WAIT
B. STOP mode is released by interrupt signat
HALT mode
|
| )
45— STOP mode > > mm
pa————— Data retention mode ——————i-
Voo T Vooor
Execution of ISREL
STOP instructon
Standby release signal F
{Interrupt request)
LWAIT
83RD-54566
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HPD7500x/75P008
Program Memory Write/Verify Timing (uPD75P008)
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Program Memory Read Timing (uPD75P008)
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